| INTRODUCTION
Demand for anesthesia services provided at off-site locations (outside the traditional operating room) has increased over time and can consume a significant amount of resources at many institutions. [1] [2] [3] Anesthesia provided in a traditional operating room has become remarkably safe, with the incidence of significant perioperative events such as cardiac arrest or anesthesia-related mortality in children reported to be 5.3-8.5 per 10 000 and 0.18-0.36 per 10 000 anesthetics, respectively. [4] [5] [6] Studies of adverse events (AEs) in offsite locations have typically been retrospective in nature and involve mainly non-anesthesia sedation providers. Kakavouli et al showed no difference in the incidence of AE in off-site compared to operating room locations when care was provided by anesthesia providers 
| MATERIALS AND METHODS
The study was approved by the Institutional Review Board at Nationwide Children's Hospital, and requirement for informed consent was waived. The Wake Up Safe (WUS) organization was established in 2008 by the Quality and Safety Committee of the Society for Pediatric Anesthesia to serve two functions: establish a multi-institutional registry of AEs and provide quality improvement support for member institutions. Published reports using WUS information and data have included a review of the organization and its methods for quality improvement as well as database reviews on medication errors and cardiac arrests in the postanesthesia care unit (PACU). [9] [10] [11] For this study, the database was queried for the period were included if the timing of the inciting event was reported, on a forced-choice question, as "after premedication/prior to induction,"
"during transfer to procedural area," "during positioning", "induction", "intubation", "intraoperatively", "emergence", "extubation", Cases with missing data on covariates were excluded from multivariable analysis. 
What this article adds
Apart from adverse events related to high-risk procedures performed in the cardiac catheterization laboratory, we find no evidence that adverse events occurring in off-site locations are more likely to require escalation of care or result in patient harm compared to those occurring in traditional operating rooms.
UFFMAN ET AL.
| 39 included in the model were determined a priori to provide a parsimonious description of patient demographics, and therefore reduce the risk of model over-fitting. For variables with more than two categories, an overall P-value was calculated using a Wald test of equivalence among all categories.
The study was planned without an a priori power analysis, due to the planned use of all existing data matching inclusion criteria.
We calculated the effect size (odds ratio) for the primary outcome (severe outcome of reported AE, compared to less severe outcome)
that could have been detected with the observed sample sizes and reported rates of severe and less severe AEs. On logistic regression, our study had 90% power to detect a statistically significant odds ratio of 1.5 or greater, assuming that 50% of AEs had a severe outcome in the reference group. The observed sample sizes of 1232 operating room cases and 362 off-site cases were used for post hoc power analysis. Data analysis was performed in Stata/IC 14.2 (College Station, TX: StataCorp, LP) and two-tailed P < 0.05 was considered statistically significant.
| RESULTS
During the study period, participating institutions reported a total of 2 130 089 anesthetics to the registry. There were 1613 perioperative AEs in operating room and off-site locations, of which 19 were excluded due to unknown extent of harm to patient. Among the remaining 1594 AEs, 1232 were in an operating room and 362 were in off-site locations. Patient characteristics are compared according to AE location (operating room vs off-site) in Table 1 , and tabulation of patient origin, AE outcome, AE location, and escalation of care is presented in Table 2 . Patients who originated in the ICU were not classified as having an escalation of care as they presented from the highest acuity bed. Only patients who had an unanticipated upgrade in admission status, such as planned ambulatory status which was changed to general hospital floor or planned admission to a general ward but upgraded to an intensive care bed were included in our definition of escalation of care.
The proportion of AEs that were severe is tabulated by the specific AE location in Table 3 . The proportion of AEs classified as severe was 50% (n = 610) in the operating room, and 58% (n = 209) in off-site locations. Despite the same median ASA status between the two groups, there was a statistically significant difference in the distribution of ASA status according to AE location, due to a higher proportion of ASA status 3 of 4 among patients who experienced
AEs in off-site locations (83%, compared to 65% in operating room locations). In the primary multivariable logistic regression analysis, modeling the odds of severe AE outcome conditional on an AE occurring (Table 4) , the adjusted odds ratio (AOR) of off-site location (compared to AEs in the operating room) was 1.31 (95% confidence interval [CI]: 1.01, 1.69; P = 0.044).
As the plurality of off-site AEs occurred in cardiac catheterization suites, we repeated the multivariable analysis while comparing 175
AEs in cardiac catheterization suites to 1116 AEs in the operating room. In this logistic regression, the occurrence of an AE at a cardiac analysis supports the conclusion that the higher likelihood of severe outcomes of AEs in off-site locations predominantly reflects the highly complex patients being cared for in the cardiac catheterization suite, more than the locations themselves being associated with increased likelihood of an AE resulting in a severe outcome. Certainly, this finding is consistent with the patient population receiving care and the increasingly complex interventional procedures which are occurring in the cardiac catheterization laboratory. As previously reported in analyses of the Pediatric Perioperative Cardiac Arrest (POCA) registry, 75% of cardiac arrests occur in sicker, more complex patients (ASA ≥3), 12 and mortality after cardiac arrest is more likely in patients with congenital or acquired heart disease. 13 Furthermore, given the medical complexity of patients cared for in the cardiac catheterization suite, it is likely that patient factors directly impact the risk and outcome of AEs in this setting, rather than personnel or equipment limitations. Nonetheless, the increased likelihood of an AE resulting in a severe outcome when it occurs in the cardiac catheterization suite may prompt discussions around how best to staff the cardiac catheterization suite. In some institutions, the cardiac catheterization suite may still be considered the domain of the general pediatric anesthesiologist, while in other institutions it is staffed by pediatric cardiac anesthesiologists. While there is no right answer to optimal resource allocation, the increased likelihood of patient harm or escalation of care among AEs occurring in this location should be part of the staffing decision.
There are several limitations to the interpretation of these data.
The primary limitation of our analysis is that we cannot calculate erative arena. [15] [16] [17] [18] [19] [20] [21] In addition, self-reporting tools are more likely to detect significant events compared to less severe events or events that do not reach the patient. 15, 16 The median number of reported events per institution was 70 over the study period, although two institutions reported no events. While known provider-level limitations of self-reporting may be a factor, the reporting of no AEs likely represents institutional-level issues with reviewing reportable events or uploading event data to the database.
Reported data on documented AEs, particularly data on comorbidities, are also subject to differences in interpretation or incomplete data entry. As reporting of comorbidities was not standardized in the registry, we did not include this as a factor in our multivariable analysis. Therefore, we could not perform a sub-analy- 
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